UNCLASSIFIED 
AD  NUMBER 


AD009072 

CLASSIFICATION  CHANGES 

TO: 

unclassified 

FROM: 

confidential 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release;  distribution  is 
unlimited. 


FROM: 

Distribution  authorized  to  U.S.  Gov't,  agencies 
and  their  contractors; 

Administrative/Operational  Use;  APR  1953.  Other 
requests  shall  be  referred  to  Naval  Proving 
Ground,  Dahlgren,  VA. 


AUTHORITY 

30  Apr  1965,  DoDD  5200.10;  USNSWC  ltr,  14  May 
1976 


THIS  PAGE  IS  UNCLASSIFIED 


UNCLASSIFIED 


DEFENSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 


CAMERON  STATION  ALEXANDRIA.  VIRGINIA 


RATED  AT  3 YEAR  INTERVAL  : 
DECLASSIFIED  AFTER  12  YEARS 
DOD  DIR  5200  10 


UNCLASSIFIED 


THIS  REPORT  HAS  BEEN  DECLASSIFIED 
AND  CLEARED  FOR  PUBLIC  RELEASE. 


DISTRIBUTION  A 
APPROVED  FOR  PUBLIC  RELEASE; 
DISTRIBUTION  UNLIMITED. 


AO  fC7%> 


CONFIDENTIAL,  NPQ  REPORT  NO.  1129 

AAP  Rod  Warhead  and  Slotted  Rocket  Motor  Assembly  No.  366 


m la 

SYNOPSIS 


1.  This  test  was  conducted  to  determine  the  ability  of  24-  intornal 
grooves  1/16"  wide  and  1/8"  deep  in  the  AAP  rocket  motor  to  produce 
rod- like  fragments.  The  inert  motor  was  assembled  to  a Composition 
C-3  loaded  and  fuzed  AAP  rod-producing  warhead  and  the  assembly  was 
designated  No.  366. 

2*  a.  The  internal  grooves  of  the  AAP  motor  were  of  no  significance 
in  controlling  fragment  size. 

b.  The  AAP  warhead  v/ith  external  grooves  did  not  produce  rod- 
like fragments  of  design  lengths.  The  poor  performance  is  attributed 
to  the  fuze  booster  location. 
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INTRODUCTION 


1,  AUTHORITY  X 

This  test  was  authorized  by  references  (a)  and  (b), 

2,  REFERENCES x 

a,  NOL  Conf  Work  Request  WG/19/53  of  26  September  1952 

b,  BUORD  Conf  ltr  NP9-Rexb: JBCxteb  Ser  29835  of 
29  November  1951 

c.  NPG  Conf  Report  No.  9*8  of  27  March  1952 

d.  NPG  Conf  Report  No.  858  of  13  October  1951 

3.  BACKGROUND: 

a.  Reference  (b)  authorized  the  Naval  Ordnance  Laboratory  to 
work  directly  with  the  Naval  Proving  Ground  in  the  development  and 
testing  of  the  Angled  Arrow  Projectile  (AAP). 

b.  References  (c)  and  (d)  reported  the  fragment  mass  distribu- 
tion data  of  AAP  assemblies  having  rod-producing  warheads  and 
unslotted  motors.  In  an  attempt  to  produce  rod-like  fragments  from 
the  motor,  the  Naval  Ordnance  Laboratory  slotted  the  motor  in  AAP 
assembly  llo.  366  and  forwarded  it  to  the  Naval  Proving  Ground  for 
test. 

4.  OBJECT  OF  TEST: 


This  test  was  conducted  to  determine  the  ability  of  24  internal 
grooves  1/16"  wide  and  1/8"  deep  in  the  AAP  rocket  motor  to  produce 
rod-like  fragments.  The  inert  motor  was  assembled  to  a Composition 
C-3  loaded  and  fuzed  AAP  rod-producing  warhead  and  the  assembly  was 
designated  No.  386. 

5*  PERIOD  OF  TEST: 


a.  Date  Project  Letter 

b.  Date  Necessary  Material  Received 

c.  Date  Commenced  Test 

d.  Test  Completed 


26  September  1952 
19  January  1953 
6 March  1953 
23  March  1953 
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PART  C 


DETAILS  OF  TEST 


6,  DESCRIPTION  OF  ITEM  UNDER  TEST:  f 

AAP  Assembly  No#  366  is  shown  in  Figure  1,  The  warhead,  45450 
in  diameter  and  115815  long,  has  24  longitudinal  grooves  with  depths 
of  approximately  half  the  wall  thickness#  The  wall  thickness  tapers 
from  0534-8  at  the  fuzed  end  to  05260  at  the  motor  joint  end#  The 
warhead  was  loaded  with  Composition  C-3  and  fuzed  with  an  AAP  fuze 
modified  for  static  detonation#  The  warhead  wall  is  thinner  than 
those  reported  in  references  (c)  and  (d).  The  AAP  rocket  motor  has 
24  internal  grooves  1/16"  wide  and  1/8"  deep  along  its  10512  length 
and  a 05375  thick  wall#  The  weights  of  the  assembly  in  pounds  are 
as  follows: 

. • 

* finpty  Warhead  Inert 

Wftrhqqfl  FWsr  flags  Kotor  Total 

16,57  4.61  3.00  22,66  46,84 

* This  warhead  contained  6 fins.  Those  reported  in  references  (c) 
and  (d)  did  not  have  fins# 

7#  PROCEDURE: 

The  assembled  AAP  was  detonated  in  the  center  of  a sav.dust 
filled  chamber#  After  the  detonation,  the  sawdust  was  sifted  end 
the  fragments  recovered  by  the  use  of  sieves  and  a magnetic  sepa- 
rator# The  warhead,  fuze  fin,  and  motor  fragments  were  then 
separated  and  classified  in  weight  groups, 

8#  RESULTS  AND  DISCUSSION: 

a#  The  slotted  warhead  exhibited  poor  control  of  fragment  size# 

Instead  of  the  intended  24  rods,  each  115815  in  length  (totalling 
283-1/2"),  the  warhead  produced  37  rod- like  fragments  greater  than 
3"  in  length  (totalling  190"),  the  longest  one  (1)  being  8-1/2", 

The  remaining  93-1/2"  of  fragment  length  consisted  of  fragments  3"  1 

and  less  in  length#  The  warhead,  head  proper,  fin,  and  fuze,  frag- 
ments are  shown  in  Figure  2#  The  break  up  of  the  design  length  is  j v> 

probably  due  to  the  fuze  booster  location.  If  the  booster  could  be 
located  closer  to  either  end  of  the  warhead,  fragments  of  the 
approximate  design  length  could  be  produced,  reference  (c)# 
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b.  The  AAP  rocket  motor  fragmented  fairly  well  considering  the 
fact  that  the  motor  was  inert.  The  internal  grooves  of  the  motor 
were  of  no  significance  in  controlling  fragment  size.  It  is  felt 
that  an  ungrooved  motor  would  have  performed  similarly.  The  heavier 
ungrooved  motor  of  AAP  assembly  505-1*  reference  (c),  fragmented 
into  strips  and  clumps  as  did  the  motor  in  this  test. 


PART  D 
CONCLUSIONS 


9*  a.  The  internal  grooves  of  the  AAP  motor  were  of  no  significance 
in  controlling  fragment  site# 

b.  The  AAP  warhead  with  external  grooves  did  not  produce  rod- 
like  fragments  of  design  lengths.  The  poor  performance  is  attributed 
to  the  fuze  booster  location. 
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The  testa  upon  which  this  report  Is  based  were  conducted  byx 
V.  PHIL1PCEUK,  Fragmentation  Battery  Officer 
Fragmentation  Division 
Terminal  Ballistics  Department 

This  report  was  prepared  byx 

V.  PHIUPCHUK,  Fragmentation  Battery  Officer 

Fragmentation  Division 
Terminal  Ballistics  Department 

This  test  was  reviewed  byx 

W.  B.  ROBERTSON,  Lieutenant  Commander,  USN 

Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED!  J.  F.  BYRNE 
Captain,  USN 

Compander,  Naval  Proving  Ground 


E.  A.  RUCKNER 
Captain,  USN 
Ordnance  Officer 
By  direction 
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